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本文首先对 Linux 的实时性做了分析，阐述了几种提高 Linux 实时性的方法，
并针对其中的 RTAI 硬实时扩展进行了介绍，分析了其提高 Linux 实时性的实现
原理，以及如何编译和移植，同时介绍了本系统采用的传感器 LTC2991 的特点
以及内部结构和 I2C 总线的总线协议。 




的实时进程通过 I2C 总线读取数据， 后通过实时管道和应用程序进行数据交换
的实现过程，其中详细介绍了，网络通信模块，实时数据采集模块和和应用程序
的设计与实现，并给出了主要实现函数的功能介绍以及流程图。 











































 The real-time controlling and real-time data acquisition is always a hot topic. The 
Real time operation system is the kernel of it. The switch Cubicle is a very important 
Industrial product which can protect the electric equipment. The switch Cubicle is a 
production which needs the real-time controlling and real-time data acquisition. 
This thesis analysis the real-time characteristic of the embedded Linux and 
introduce some methods to enhance the real-time characteristic of embedded Linux. 
We introduce the principle, compiling, transplanting and installation of the RTAI 
(Real Time Application Interface). 
At the same time, introducing how to build up embedded Linux system and the 
filesystem and how to porting RTAI hard real-time extentation to Linux. Also 
introducing the total requirement and detal requirement of each mainly module. This 
paper introduces the total framework of the system and each mainly module. Finially 
By using LTC2991 to be the base of the real-time data acquisition, we design a RTAI 
kernel application to communicate with the LTC2991 via I2C bus to get some very 
important data for the switch cubicle such as the current and voltage and use FIFO to 
share data with the user application. Also this paper introducing the detail design and 
Implementation of the network communicating module, real-time data sampling 
module and user application module and give out its introduction and the flowchart. 
Finally we test the timing of the context switching of RTAI under two different 
parameter conditions and the accuracy of current and voltage measurement. 
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法根据自己的需要方便的进行有针对性的开发。 但是 Linux 的出现带来了新的
契机，自从问世以来越来越多的人开始使用和研究 Linux。由于 Linux 的开源性，
用户可以按照自己的方式定制和修改内核以满足不同的应用需求。于是把 Linux
引入实时系统，开展如何基于 Linux 来构建实时测控系统的研究就显得十分必要
和迫切。国际上，目前已经出现了很多基于 Linux 的实时系统，如 RTLinux、RTAI、
KURT、RED．Linux、Linux/RK、QLinux、Monta Vista Linux、SILK 等，这些
系统中的大多数已经非常成熟，有些已经应用在军事和航天等重要领域，取得了
成功。  
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